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To all whom zt mm; concermn:

Be it known that T, ELLIS WAIN'WRIGHT of |

the city and county of St. Louis, in the Sta,te
- - of Missouri, have invented certain néw and

& useful ]mprovements in Apparatus for Cool-
~ Ing Beer and other Liquids, of which the fol-
- lowing is a specification.

- The invention applies to the coolmg of
liguids by allowing a current of water to flow
through pipes immersed therein. There is al-
ways a possibility of slight léaks from pipes
containing ammonia,brine; or the like refrig-
erating fluids,which leeks 51)011 or 1n3u110usly
effect the material to be cooled. It is prefer-
able to use the ammonia to cool pure water,
and then use the water as a cooling agent.
L have experimented with the invention in
~ the large way in cooling beer in tanks, an
will describe it as thus applied. The quautlty
of cold waterrequired varies at different times,
according to the changes in the weather end
other conditions. I have devised automatic
means of regulating the circulating - pump.

I force the water up agalnst a constant resist-
25 ance into an elevated open- -topped reservoir,in

which it is cooled by pipes containing ex-
panded ammonia or other suitable coohno
agency. ‘The water from such reservoir, at a
temperature near 33° Fahrenheit, is- led
through a system of pipes and caused 0 effect
the cooling of the beer, being controlled in its
flow by a serles of cocks. Sometimes the wa-
“ter is allowed to flow through a greater num-
_' ber of such pipes, 80 as to-cool a greater num-

35 ber of tanks of beer than at otler times. The
- queutlty of water pumped up ina given time

requires to be correspondingly varied. - My
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invention provides that the rate of pumping
- shall automatically change to correspond with

the quantity of water 1eq111red to be circulated.
- I arrange the pump at a level considerably
below the tanks of beer, and provide for a va-
cant space in the upper portion of a deep de-
scending pipe, which I will term a ‘‘stand-
pipe,’’ which conducts the water to the pump.
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~ The water, after having performed its cooling

functions in circulating through pipes in the
- several tanks of beer,descends inthis vertical
. pipe and fills the lower portion to a certain
50 helghtu As the helght to which itiis thus filled

o Vemes, the rate of pumpmg varies.

| scends from the tank.

_'tlon, showing the entire apparatus. -

Closmg o
one of the cocks,and thus shutting off one tank |

of beer from the influence of the cooling-water,
reduces the consumption of water, and if the

rate of pumping continues the seme, lowers 55
the surface of the water in the stand- plpe |

“Under these conditions my apparatus dimin-
ishes the supply of steam,and the rate of pump-

ing isreduced. When, on the contrary, addi- =~
thI]‘LI cocks are 0peued to allow the cooling- 6o -
water to circulate thr ough an increased num-
ber of tanks, more weter is allowed to flow

‘down, and if the rate of pumping continues

the watm -level 1n the stand-pipe rises. This
supplies more steam to the steam-pump, and 65
the pump works faster. - The arrangementin- .
sures an automatic regulation of the action

according to the rate at which the water de-
The regulatmn is ef- |
fected through the medium of a pipe leading 70

from the lower pOI‘IJlOIZl of the stand-pipe to o
one end of a cylinder, in which is inclosed a

| piston subject to the influence of a weight,
spring, or other constant force in opposmon

to the pressure of the water. This piston is 75' o

connected to thesteam-valve., Asthe pressure
of the water increases, by reason of the water
level in the stand-pipe bemg raised, the piston
‘yields to the water-pressure and contractsthe

supply of steam.

When the water-level in 8o =
the stand-pipe is ]ewered the pressure under
the piston is correSpondmﬂly reduced,and the .
constant force overcomes the p1essure of the

“water, and the supply of steam is increased.

The following is a deser iption.of whatIcon- 8 5"' .
sider the best means of carrying out the inven-

tion:
The accompanying drawmﬂ's form a, palt et

this specification, and represent the novel ar-

rangement with so much of the or dinary parts 90_ S

as is neceesary to mdlcete thelr 1eleb10n the1e

to. o
Slde elevamen, partly in see-

“Fig. 2is =
a vertical section thr ough a pOl tmn on alarﬂ*el 95“ -

scale. | - -
Similar letters of 1eference 111d1mbe corre--

sponding parts in both the ﬁgures B
A A, &c., are tanks of beer. C is an ele -

vated reservelr eentammﬂ* a system of p1pes, Iee

Figllle 118"
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D, which, by ammonia or other means, (not

shown,) operated in the well-known way, are
kept at a low temperature. | |

I is a pipe connected to tank € by a pipe,
E/, and leading cold water across the top of

the beer-tanks A, |

(G is a pipe running parallel to E and com-
municating with a stand-pipe, I, which al-
lows any water received therein to descend to
the steam-pump M. The pipe G should be of
sufficient diameter to remain only partly filled.
The stand-pipe H may be still larger. 1t 18
provided at its upper end with a ventilating-
pipe, &, and stop-cock 7/, which, when said
cock is open, allow free induction and dis-
charge of air. T prefer under most circum-
stances to drive out all the air by filling the
stand-pipe entirely with water,and thentightly
close the cock 2’. The stand-pipe is afterward
kept only partially filled with water, there
being a tolerably.perfect vacuum above the
surface thereolf. |

' T, &e., are small pipes connecting the

pipes I and G, and extending each down into

and coiled more or less within a beer-tank, A.

The flow of water through each pipe I 1s

controlled by a cock, f. By opening all the
cocks f the water circulates through all the
pipes I, and cools the contents of all the
tanks A. When only a portion of the cocks f
are opened, the water flows through a corre-
sponding number of the pipes IY, with the ef-

feet to correspondingly reduce the rate of de-

35

scent of the water from thetank Ctothe pump.

The action of the steam-pump M forces the
water up through a pipe, N, according to the
rate at which the steam-pump is worked,and

this. depends on the amount of opening of a
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stcam-valve, J, located in the steam-pipe I,
which supplies steam to the steam-pump from
a boiler. (Not represented.) Thelever J’ of
the valve is weighted, and is connected to a
piston, &, playing freely in a cylinder, . A
pipe, L, connects the bottom . of this cylin-
der to the lower portion of the stand-pipe
H. The weight on the lever J’ is adjusted
so that its gravity and that of the connected
parts will be balanced by the pressure of the
water under the piston when the water level
in thestand-pipe His at a certain height; but
when, by reason of opening communication
through an increased number of the pipes I,
the water flows down from the tank and 1s re-
ceived in the stand-pipe H faster than it 1s
pumped out, the water level in thestand-pipe
rises, and under these conditions the pressare
of the water under the piston k increases and
lifts the piston, thus increasing the opening
for the flow of steam past the valve J. Asa
consequence, the pump works more rapidly.

When, on the contrary, -a greater number of |
cocks f are closed, so that a less number of |

pipes I are in action, the flow into the stand-
pipe H is decreased, and the water level 1s

‘reduced, thus diminishing the pressure under

the-piston %, the weighted lever J° descends,
contracting the steam-supply, and the pump

open to the pressure of the atmosphere.
circulation therefore proceeds at the rate due

325,996

worksmoreslowly. Thearrangement insures
that the supply of water pumped into the
tank C shall vary with the necessities of the
case. The water from the pipe N is poured

over the cold pipes D, and so distributed that

it is thoroughly cooled, whatever the rate at
which it is supplied and withdrawn. |
I am aware that automatic control of a

steam-pump has been previously obtained by

a piston connected with the steam-valve with
such a connection of the water-pipes as se-
cures a varying pressure under the piston, ac-
cording as the pump is required to work
faster or slower; but such regulation has al-
ways been effected by variations in pressure
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in thedelivery-pipe of the pump—that corre- -

sponding tothe pipe N in this apparatus—the
connection ofthe piston to the valve being the
reverse of that hereshown, sothatto increase
the pressure would retard the action of the
pump..

By reversing the connection of the pistonto
the valve ,and by actuating-the piston by va-

riations in the pressare of the return-pipe,(the.

stand-pipe H,) and giving a sufficient height

90

to the latter, and ventilating the upper por-

tion thereof, or forming a vacnum there,as
may be preferred, I effect the regulation by
changes in the pressure in the return-pipe.

95

This gives the great advantage that the coul-

ing-tank C is open and relieved from pressure.
All the delicate parts of the apparatusare
worked under the lowest pressure practicable.

I prefer to work with a vacuum in the up-
per portion of the pipe H, and with some of
course in the unfilled space along the upper
side of the pipe G. There is a tendency of air
to accumulate in such space and vitiate the
vacuum. To avoid this I stop the pump at
intervals, and open the cock 72/, and allow the
water to entirely fill the pipes H and G, fore-

ing out all the air through the ventilating-pipe
.

I then close the cock 4/, and on agaln set-
ting the pump actively in operation it pumps
out the water from the stand-pipe I and the
connecting-pipe G, leaving a nearly perfect

vacuum in the empty space above the water-

level. A vacuum here indaces a more active
circulation of the cold water through the sev-
eral small pipes I in the beer-tanks. The
tank Cis not only at a higher level, but is also
The

not only to the difference of level, but also to
the fact that the current is urged by the full
pressure of the atmosphere behind 1t.

Modifications may be made in many of the
details. I can increase the diameter of the
stand-pipe X, making it in substance a tall
tank. 1 can reduce its heightsolong as there
is a sufficient range allowed for-the variations
in the height of the water-level to effect the
required changes in the rate of pumping. 1
can change the style of the pump, and espe-
clally the style of the valve J.

The arrangement of the cooling-pipes D in

the tank C, and the provisions for distribut-
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~ureof water in said pipe to automatically con-

20

- cooling-liquid to make a ecomplete circuit, of

ing the water thereon, may be varied. - Inst'ead- ton k, and connections with the _ste&mfsuppljr, 25

of a single series of tanks, A, and a single pair
of pipes, E (x, with their several small connec-

tions F, I can use two or more series of tanks

and two or more pipes, E G, all fitting into
the same stand-pipe H. N o
The spiral spring may be outside instead of

inside of the .eylinder, or it may be replaced {

by a weight set on an extension of the lever
J’ on the opposite side of the fulerum.

I claim a8 my invention— |

1. In a cooling apparatus substantially as

d escribed, the combination of a stand-pipe, as

H, and a steam-pump, of a cylinder having
its interior connected with the interior of said
stand-pipe, and a piston operated by the press--

trol the steam-supply to the pump, as set forth.

2. In an apparatus as deseribed, the com-
bination, with a reservoir, a stand-pipe, a
steam-pump and connections for allowing the

the eylinder K, the pipe L, connecting said

as .and for the purposes set forth.

3. The combination of the stand-pipe H alid |

cylinder K, connected to the steam-control-

ling valve J, steam-pump M, delivery-pipe N, =
open tank C, and pipe ¥, with a controlling- 30
cock, f, arranged to serve as herein specified. -

4. The combination of the series of tanks A, -
adapted to contain beer or other liquid to be
cooled, the series of pipes F therein, and con-

‘trolling-cocks f, the pipes E G, stand-pipe H, 3 5 .

with its ventilating-pipe i and cock 7/, steam-
pump M, delivery-pipe N, open tank C, and
cooling means D in the latter, arranged for
joint operation substantially as herein speci- |
fied. ) S 10
In-testimony whereof I have hereunto set
my hand at St. Louis, Missouri, this 19th day =
of December, 1884, in the presence of two sub- |
scribing witnesses. L )
- _ - BELLIS WAINWRIGHT.
Witnesses:. - A
M. L. MITCHELL,

cylinder to the stand-pipe, the weighted pis--! _' WM. A. HAZEN.
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